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1
TORQUE TRANSMISSION DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of German Patent
Application No. 102017003325.0 filed Apr. 5, 2017, the
disclosure of which 1s herein incorporated by reference 1n 1ts
entirety.

DESCRIPTION

The present invention relates to torque transmission
devices comprising a planetary gear train, which has a
rotatable component, a stationary housing, and a clutch
device for selective coupling of the component with the
stationary housing.

Automatic transmissions are known from practice 1in
which torque transmission devices are used. The known
torque transmission devices have a planetary gear train,
which has a rotatable component, thus, for example, a sun
gear, a ring gear, or a planet gear carrier with at least one
planet gear arranged thereon. In addition, the known torque
transmission devices have a stationary housing, which may
be formed, for example, by a transmission housing. Further-
more, a clutch device 1s provided which functions for
selective coupling of the component of the planetary gear
train with the stationary housing. In general, frictionally-
engaged disk clutches or brakes, frictionally-engaged belt
brakes, or clamping element freewheels, or overrunning
clutches are thereby used as clutch devices for selective
coupling of the component with the stationary housing.

The known torque transmission devices have been
proven; however, they are worth improving with respect to
high density and good controllability and synchronization.

It 1s therefore the object of the present invention to refine
a torque transmission device of the generic type so that this
both guarantees a secure coupling of the component with the
stationary housing and also ensures a rapid speed synchro-
nization and controllability.

This problem 1s solved by the features listed 1n claim 1.
Advantageous embodiments of the invention are the subject
matter of the subclaims.

The torque transmission device according to the mnven-
tion, which 1s preferably designed for use in an automatic
transmission, has a planetary gear train, wherein the plan-
ctary gear train has a rotatable component. The rotatable
component may be, for example, the sun gear, the ring gear,
or the planet gear carrier of the planetary gear train. In
addition, the torque transmission device has a stationary
housing, which i1s consequently designed to be non-rotat-
able. It 1s hereby preferred 11 one other of the components of
the planetary gear train, thus, for example, the sun gear, the
ring gear, or the planet gear carrier, 1s rotationally fixed on
the stationary housing or 1s even designed as one piece with
the same. Furthermore, the torque transmission device has a
clutch device. Even if a clutch device 1s always discussed
here, the clutch device may also be designated as a brake
device, particularly as this 1s designed for selective coupling
of the component with the stationary housing. The specified
clutch device has a friction-locking first clutch and a posi-
tive-locking second clutch. The first and second clutches are
thereby designed in such a way that the component of the
planetary gear train may be coupled to the stationary hous-
ing via the first clutch before a coupling by means of the
second clutch. In other words, the component may be
initially coupled to the stationary housing via the friction-
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2

locking first clutch, by which means the component of the
planetary gear train may be mitially decelerated using slip in
order to achieve matching of the speed of the rotating
component of the planetary gear train to the stationary
housing via the friction-locking first clutch. Following this,
the component of the planetary gear train may be coupled in
a positive locking way to the stationary housing via the
positive-locking second clutch 1n order to be able to support
particularly securely a high torque acting on the component
of the planetary gear train at the stationary housing.

In one preferred embodiment of the torque transmission
device according to the mvention, the first clutch and the
second clutch are interdependently actuatable. Thus, for
example, the positive-locking second clutch may only be
transterred into the coupling position 11 the friction locking-
first clutch has been transierred into 1ts coupling position.
This simplifies the actuation of the clutch device; also, the
design of the clutch device and the complexity of the control
may also be simplified by this means. Thus, for example,
only one actuating element may be provided for both
clutches, as this will be addressed again later.

In one particularly preferred embodiment of the torque
transmission device according to the invention, the first
clutch and the second clutch are independently actuatable, 1n
contrast to the previously described embodiment. This
embodiment 1s advantageous in that the positive-locking
second clutch may be transierred mto 1ts coupling position
without previously transierring the {iriction-locking first
clutch 1nto 1ts coupling position. This may be useful, for
example, 1n an operating state of the torque transmission
device 1 which the rotatable component of the planetary
gear train does not rotate or rotates only at a low speed
relative to the stationary housing, as is the case, for example,
when a motor vehicle 1s stopped. Thus, a positive locking
connection may be quickly achieved via the positive-locking
second clutch using a clutch device designed 1n this way.
Independent of this, there remains, however, the possibility
of coupling the component to the stationary housing via the
first clutch before a coupling by means of the second clutch,
when the component of the planetary gear train rotates at an
increased speed relative to the stationary housing. Overall, a
torque transmission device comprising a first clutch and a
second clutch, which are independently actuatable, may thus
be used significantly more flexibly.

In one advantageous embodiment of the torque transmis-
sion device according to the mvention, the first clutch and
the second clutch are actuatable via a common actuating
clement. The common actuating element may be driven
basically 1n any way; however, 1t 1s additionally preferred in
this embodiment 1t the common actuating element 1s
designed as a hydraulically-drivable actuating piston. A
common actuating element simplifies the design of the
clutch device, thus the entire torque transmission device. A
common actuating element 1s then particularly advantageous
i the first clutch and the second clutch should be interde-
pendently actuatable.

In another advantageous embodiment of the torque trans-
mission device according to the mnvention, which represents
an alternative to the previously-described embodiment, the
first clutch 1s actuatable via a first actuating element and the
second clutch 1s actuatable via a second actuating element 1n
order to facilitate in particular an independent actuation of
the first clutch and the second clutch. It 1s thereby preferred
if the first actuating eclement and the second actuating
clement are each designed as hydraulically-drivable actuat-
ing pistons.
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In one particularly advantageous embodiment of the
torque transmission device according to the invention, the
first actuating element, in the form of the first actuating
piston, has a piston working surface, upon which hydraulic
pressure may be applied, which 1s greater than a piston
working surface of the second actuating piston, upon which
hydraulic pressure may be applied. By this means, the fact
1s taken 1nto account that a lower actuating force 1s generally
necessary to hold the positive locking clutch 1n its coupling,
position. Due to the smaller piston working surface of the
second actuating piston, a second actuating piston with
smaller dimensions may be used to achieve a compact
design of the clutch device 1nside of the torque transmission
device.

To achieve a particularly compact design of the coupling
device inside of the torque transmission device, the first
actuating piston and the second actuating piston are arranged
nested in the radial direction in another advantageous
embodiment of the torque transmission device according to
the invention. This achieves 1n particular a particularly short
axial installation length. Alternatively or supplementally, the
first actuating piston and the second actuating piston are
arranged tlush with one another in the axial direction, thus,
in their movement direction.

According to another advantageous embodiment of the
torque transmission device according to the invention, the
first actuating piston and/or the second actuating piston 1s
designed as an annular piston.

According to another preferred embodiment of the torque
transmission device according to the invention, a first pres-
sure chamber 1s assigned to the first actuating piston and a
second pressure chamber 1s assigned to the second actuating
piston, said pressure chambers drive or actuate the respec-
tive actuating piston through the application of pressure. To
achieve a particularly compact design of the clutch device
thereby, the first pressure chamber i1s preferably at least
partially delimited by the second actuating piston. In addi-
tion, the first pressure chamber 1s preferably delimited by the
second actuating piston 1n such a way that a reset force on
the second actuating piston may be generated by means of
a hydraulic pressure within the first pressure chamber.
Alternatively, the second pressure chamber 1s preferably
delimited at least partially by the first actuating piston and a
reset force on the first actuating piston may be generated by
means of a hydraulic pressure within the second pressure
chamber. In both of the specified cases, the reset force
achieves a simplified resetting of the second or the first
actuating piston from the coupling position into the
decoupled position. By this means, any additional reset
devices for the respective actuating piston may be unloaded,
dimensioned as correspondingly smaller, or completely
omitted.

According to another preferred embodiment of the torque
transmission device according to the invention, a reset
device 1s assigned to the common actuating element or the
first actuating element and/or the second actuating element
to reset the same, wherein the reset device preferably has at
least one elastic reset element, particularly preferably a
spring element.

In another preferred embodiment of the torque transmis-
sion device according to the mvention, the first clutch is a
disk clutch comprising a disk set, a first disk carrier con-
nected rotationally fixedly to the component, and a second
disk carrier connected rotationally fixedly to the housing. A
disk set may hereby also be understood as a disk set that has
at least one disk on the first disk carrier and at least one disk
on the second disk carrier, although 1t 1s preferred 1f two or
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more disks are arranged on at least one of the disk carriers
or on both disk carriers. The rotationally fixed connection
mentioned above may hereby also be achieved by a one-
piece design. Thus, 1t 1s particularly preferred 1n this
embodiment 11 the second disk carrier 1s designed as one
piece with the housing.

In another advantageous embodiment of the torque trans-
mission device according to the invention, the first disk
carrier has a first rotary driving contour for first disks of the
disk set and the second disk carrier has a second rotary
driving contour for second disks of the disk set. The two
rotary driving contours preferably each facilitate an axial
displaceability of the disks of the disk set respectively
arranged thereon.

In another particularly preferred embodiment of the
torque transmission device according to the invention, the
positive-locking second clutch has a movable coupling
clement that may be brought into rotary driving engagement
with the first and/or second rotary driving contour 1n order
to achieve a positive locking coupling between the compo-
nent and the stationary housing. Consequently, the positive-
locking second clutch uses the already present first and/or
second rotary driving contour on the disk carriers of the
positive-locking first clutch, by which means a double
function 1s assigned to the rotary driving contour, which
turther simplifies the design and the manufacturing. In this
embodiment, 1t 1s additionally preferred i1t the movable
coupling element 1s permanently in rotary driving connec-
tion with the second or first rotary driving contour, whereas
it may be brought merely 1nto rotary driving engagement
with the first or second rotary driving contour. In this way,
the second or first rotary driving contour also functions for
guiding the movable coupling element, even 11 the coupling
clement has not yet been brought into rotary driving engage-
ment with the other rotary driving contour.

In another preferred embodiment of the torque transmis-
sion device according to the invention, the movable cou-
pling element of the second clutch 1s designed as one piece
with the second actuating element or with the common
actuating element 1n order to reduce the number of parts and
to achieve a fast activation of the movable coupling element
during an actuation via the second actuating element or via
the common actuating element.

In another preferred embodiment of the torque transmis-
s10n device according to the invention, the coupling element
of the second clutch 1s arranged between the first actuating
clement and the disk set, wherein the coupling element 1s
preferably arranged between the first actuating element and
the disk set in the axial direction. In this embodiment, 1t 1s
additionally preferred 11 the first actuating element extends
to the disk set through at least one window 1n the coupling
clement 1n order to be able to transfer the force of the first
actuating element to the disk set in the most direct and space
saving way. In this context, 1t has proven advantageous ii the
first actuating element has multiple actuating fingers extend-
ing through the at least one window 1n the coupling element.

As already previously presented, it 1s advantageous if the
previously described coupling element 1s or may be brought
into rotary driving engagement with the first rotary driving
contour on the one side and with the second rotary driving
contour on the other side, 1n order to achieve a most direct
positive-locking coupling between the component and the
stationary housing. In one alternative embodiment variant of
the torque transmission device, the coupling element 1s
connected rotationally fixedly to the second actuating ele-
ment or to the common actuating element, wheremn the
component may be coupled to the stationary housing via the
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coupling element and the second or common actuating
clement. Consequently, the coupling 1s carried out 1n this
embodiment via only one of the two rotary driving contour
which may be advantageous, depending on the available
installation space. In this case, it should be ensured, how-
ever, that the second or common actuating element is already
directly or indirectly connected rotationally fixedly to the
stationary housing.

In another advantageous embodiment of the torque trans-
mission device according to the invention, the planetary gear
train has a sun gear, a ring gear, and a planet gear carrier with
at least one planet gear which 1s 1n rotary driving engage-
ment with the sun gear and the ring gear. The sun gear, the
ring gear, or the planet gear carrier thereby forms the
previously mentioned rotatable component of the planetary
gear train, wherein 1t 1s preferred here 1 the rotatable
component 1s formed by the planet gear carrier. Further-
more, 1t 1s preferred in this embodiment 1f a second of the
specified components 1s connected rotationally fixedly to the
stationary housing, wherein the second component may, 11
necessary, be the ring gear. Consequently, the clutch device
hereby functions not only for coupling the rotatable com-
ponent to the stationary housing, but also for the selective
coupling of the rotatable component with the second com-
ponent 1n order to achieve a corresponding switching state of
the planetary gear train.

The mvention will subsequently be explained in more
detail by means of exemplary embodiments with reference
to the accompanying drawings. As shown 1n:

FIG. 1 a partial side view of a first embodiment of the
torque transmission device according to the mmvention in a
cutaway presentation with the first and second clutches 1n
the decoupled position,

FIG. 2 the torque transmission device from FIG. 1 with
the first clutch 1n the coupling position and the second clutch
in the decoupled position,

FIG. 3 the torque transmission device from FIG. 2 with
the first and the second clutches 1n the coupling position,

FIG. 4 a partial side view of a second embodiment of the
torque transmission device according to the mvention in a
cutaway presentation with the first and second clutches 1n
the decoupled position,

FIG. 5 the torque transmission device from FIG. 4 with
the first clutch 1n the coupling position and the second clutch
in the decoupled position,

FIG. 6 the torque transmission device from FIG. 5 with
the first and the second clutches 1n the coupling position,

FIG. 7 a partial side view of a third embodiment of the
torque transmission device according to the mvention in a
cutaway presentation with the first and second clutches 1n
the decoupled position,

FIG. 8 the torque transmission device from FIG. 7 with
the first clutch 1n the coupling position and the second clutch
in the decoupled position,

FIG. 9 the torque transmission device from FIG. 8 with
the first and the second clutches 1n the coupling position,

FIG. 10 a partial side view of a fourth embodiment of the
torque transmission device according to the immvention in a
cutaway presentation with the first and second clutches 1n
the decoupled position,

FI1G. 11 the torque transmission device from FIG. 10 with
the first clutch 1n the coupling position and the second clutch
in the decoupled position,

FI1G. 12 the torque transmission device from FIG. 11 with
the first and the second clutches 1n the coupling position.

FIGS. 1 through 3 show a first embodiment of a torque
transmission device 2 for an automatic transmission. In the
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figures, the opposite axial directions 4, 6, the opposite radial
directions 8, 10, and the opposite circumierential directions
12, 14 of torque transmission device 2 are indicated by
corresponding arrows, wherein torque transmission device
has an axis of rotation 16 extending in axial directions 4, 6.

Torque transmission device 2 has a stationary housing 18
which 1s not rotatable about axis of rotation 16. Stationary
housing 18 delimits a housing interior 20 outwardly 1n radial
direction 8. A planetary gear train 1s arranged in housing
interior 20. Planetary gear train 22 has a sun gear 24 lying
inward 1n radial direction 10, a ring gear 26 arranged nested
with sun gear 24 in radial direction 8, 10, and a planet gear
carrier 28 on which the at least one planet gear 30 1is
rotatably arranged, wherein planet gear 30 1s in rotary
driving engagement with ring gear 26 outwardly in radial
direction 8 and with sun gear 24 inwardly in radial direction
10. Both rning gear 26 and also planet gear carrier 28 are
essentially designed as annular, consequently extending in
circumierential directions 12, 14. Whereas planet gear car-
rier 28 1s designed as a rotatable first component, ring gear
26 1s designed as a second component connected rotationally
fixedly to housing 18, which 1s consequently not rotatable
about axis of rotation 16. Planet gear carrier 28 will there-
fore be subsequently referred to as first component 28,
whereas ring gear 26 will be designated as second compo-
nent 26 of planetary gear train 22.

A clutch device 32, which functions for selective coupling
of first component 28 to stationary housing 18 and thus also
to second component 26, 1s assigned to planetary gear train
22, wherein clutch device 32 1s arranged on stationary
housing 18. Clutch device 32 has a iriction-locking first
clutch 34 and a positive-locking second clutch 36, wherein
these are arranged 1n such a way that first component 28 may
be mitially coupled to stationary housing 18 via first clutch
34 and subsequently by means of second clutch 36, as this
will be described later 1n greater detail with reference to
FIGS. 1 through 3. Subsequently, the structure of friction-
locking first clutch 34 will be mitially described.

First clutch 34 1s designed as a disk clutch. Thus, first
clutch 34 has a disk set 38 with a least one first disk 40, 1n
this case an inner disk, and at least one second disk 42, in
this case an outer disk. First and second disks 40, 42 follow
alternating with one another 1n axial direction 4, 6. A first
disk carrier 44, which 1s connected rotationally fixedly to
first component 28 and has a first rotary driving contour 46
facing outward in radial direction 8, i1s provided on first
component 28. First rotary driving contour 46 functions for

achieving a rotary driving connection with the at least one
first disk 40, wherein first disk 40 1s additionally displace-
able 1n axial direction 4, 6 relative to first disk carrier 44. In
addition, first clutch 34 has a second disk carrier 48, which
1s connected rotationally fixedly to housing 18, 1n this case
1s designed as one piece with housing 18. Second disk
carrier 48 has a second rotary driving contour 50 facing
inward 1n radial direction 10, which functions for achieving
a rotary driving connection with second disks 42, wherein
second disks 42 are also displaceable 1n axial direction 4, 6
relative to second disk carrier 48. Disk set 38 1s supported
or supportable in axial direction 4 on housing 18 by means
of an end plate 52.

Second clutch 36 has a movable coupling element 54,
stated more precisely, a coupling element 54 displaceable 1n
axial directions 4, 6. Coupling element 54 has a rotary
driving contour 56, facing inward 1n radial direction 10 and
open 1n axial direction 4, which may be brought into rotary
driving engagement with first rotary driving contour 46 to
achieve a positive lock between coupling element 54 and
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first disk carrier 44 on first component 28. Coupling element
54 1s thereby designed as one piece with or as a section of
a common actuating element 58 via which both first clutch
34 and also second clutch 36 are interdependently actu-
atable.

Common actuating element 58 1s designed as a hydrau-
lically drivable actuating piston. In addition, common actu-
ating element 38 1s designed as an annular piston extending
in circumierential direction 12, 14. Common actuating ele-
ment 58 1s thereby arranged 1in a cylinder 60 which 1s
connected rotationally fixedly to housing 18 on the one side
via a toothing 62 and i1s rotationally fixed to common
actuating c¢lement 58 on the other side via a toothing 64.
Common actuating c¢lement 58 designed as an actuating
piston 1s additionally arranged 1n cylinder 60 1n such a way
that a pressure chamber 66, which may be impinged with
hydraulic pressure, and a counter pressure chamber 68,
which may be impinged with hydraulic pressure, are formed,
wherein pressure chamber 66 and counter pressure chamber
68 are assigned to common actuating element 58, 1n the form
of the actuating piston, 1n opposing axial directions 4, 6.

FIG. 1 shows both first clutch 34 and also second clutch
36 1n the decoupled position. If first component 28 1s to be
coupled to housing 18, then hydraulic pressure 1s applied to
pressure chamber 66, whereupon common actuating element
58 1s moved m axial direction 4 and a corresponding
actuating force 1s exerted 1n axial direction 4. As 1s clear 1n
FIG. 2, common actuating clement 58 thereby initially
presses on disk set 38 via a reset spring 70, by which means
first clutch 34 i1s transitioned into the coupling position, 1f
necessary by using slip. In contrast, second clutch 36 1s still
located 1n the decoupled position. As a result of the closing
of first clutch 34, first component 28 1s accordingly decel-
crated, adjusted 1n terms of speed to stationary housing 18.

If, in contrast, the actuating force of common actuating
clement 38 overcomes the reset force of reset spring 70, so
that this 1s additionally compressed, then common actuating,
clement 58 1s further displaced 1n axial direction 4, wherein
rotary driving contour 36 of coupling element 34 engages in
first rotary driving contour 46 so that second clutch 36 also
assumes 1ts coupling position according to FIG. 3. Since
coupling element 54 1s connected rotationally fixedly to
common actuating element 58, 1n this case 1s even designed
as one piece with the same, first component 28 1s coupled 1n
a positive locking way to housing 18 via coupling element
54, common actuating element 58, and cylinder 60.

It 1s clear from the preceding description that, in the first
embodiment, first and second clutch 34, 36 are interdepen-
dently actuatable, 1.e., first clutch 34 must initially be closed
betore second clutch 36 may be transitioned 1nto 1ts coupling,
position. In order to transition both clutches 34, 36 back into
the decoupled position according to FIG. 1, the previously
described steps are carried out 1n reverse order.

FIGS. 4 through 6 show a second embodiment of torque
transmission device 2, wherein subsequently only the dii-
ferences from the first embodiment shall be addressed;
identical reference numbers are used for identical or similar
parts and the previous description correspondingly generally
applies.

In the second embodiment, two actuating elements,
namely a first actuating element 72, via which first clutch 34
may be actuated, and a second actuating element 74, via
which second clutch 36 may be actuated, are used instead of
a common actuating element 38. Both actuating elements
72, 74 are again designed as hydraulically actuatable actu-
ating pistons, so that subsequently a first actuating piston 76
and a second actuating piston 78 will be discussed. Both
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actuating pistons 76, 78 are designed as annular pistons
extending in circumierential direction 12, 14. Both actuating
pistons 76, 78 are thereby arranged nested 1n radial direction
8, 10, wherein second actuating piston 78 1s arranged 1n
radial direction 10 within first actuating piston 76. Both
actuating pistons 76, 78 are arranged in cylinder 60 so that
a first pressure chamber 80, to which hydraulic pressure may
be applied, 1s assigned to first actuating piston 76, whereas
a second pressure chamber 82, to which hydraulic pressure
may be applied, 1s assigned to second actuating piston 78.
Hydraulic pressure may be applied independently to both
pressure chambers 80, 82, so that first clutch 34 and second
clutch 36 are also independently actuatable. In addition, first
actuating piston 76 has a piston working surtace 84, facing
first pressure chamber 80 1n axial direction 6 and upon which
hydraulic pressure may be applied, which 1s designed as an
annular surface based on the annular design of first actuating
piston 76. This piston working surface 84 is thereby larger
than piston working surface 86 of second actuating piston
78, upon which hydraulic pressure may be applied 1n second
pressure chamber 82, and which 1s likewise annularly
designed. This 1s advantageous inasmuch as second actuat-
ing piston 78 functions for actuating positive-locking second
clutch 36, for which a lower actuating force 1s generally
required to hold 1t 1n the coupling position.

Coupling element 54 1s 1n turn designed as one piece with
second actuating piston 78; however, 1t has, 1n addition to
rotary driving contour 56 facing inward in radial direction
10, a rotary driving contour 88 facing outward in radial
direction 8 and open in axial direction 4, which 1s designed
on the end facing outward 1n radial direction 8 of coupling
clement 54 extending in radial direction 8, 10. This rotary
driving contour 88 may be brought into rotary driving
engagement with second rotary driving contour 50 of second
disk carrier 48 on housing 18, or—as shown 1n FIG. 4—ro-
tary driving contour 1s permanently in rotary driving engage-
ment with second rotary driving contour 50, so that rotary
driving contour 88, in conjunction with second rotary driv-
ing contour 50, functions equally as an axial guide for
second actuating element 74 and coupling element 54 con-
nected thereto, even 1f second clutch 36 has not yet been
transitioned 1nto 1ts coupling position.

As 1s clear 1n FIG. 4, coupling element 54 1s arranged 1n
axial direction 4, 6 between {irst actuating element 72 and
disk set 38 of first clutch 34. In order to still facilitate the
transier of the actuating force from first actuating element 72
in the shortest possible path to disk set 38, actuating fingers
90, projecting in axial direction 4 are provided on {irst
actuating element 72 or first actuating piston 76, which
extend 1n axial direction 4 through windows 92 1n coupling
clement 54. Stated generally, first actuating element 72 thus
extends through at least one window 92 1n coupling element
54 to disk set 38 of second clutch 36.

In order to couple first component 28 to housing 18,
hydraulic pressure 1s 1nitially applied to first pressure cham-
ber 80, whereupon first actuating piston 76 1s moved 1n axial
direction 4 1n order to act on disk set 38 via actuating fingers
90 extending through windows 92 in coupling element 54,
and first clutch 34 1s closed 1n this way or 1s transitioned into
its coupling position, which 1s shown i1n FIG. 5. Subse-
quently, second clutch 36 1s transitioned into its coupling
position, 1n that hydraulic pressure 1s applied to second
pressure chamber 82. Coupling element 54 1s thereby dis-
placed 1n axial direction 4 by second actuating piston so that
rotary driving contour 56 engages in second rotary driving
contour 50, as this 1s clear in FIG. 6. In the coupling position
of second clutch 36 according to FIG. 6, first disk carrier 44
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and second disk carrier 48 are connected to one another 1n
a positive locking way via coupling element 54.

A special feature of the second embodiment consists 1n
that first and second clutches 34, 36 may be independently
actuated. IT first component 28 should not rotate, or rotate
only at a low speed relative to housing 18, then a transition
of first clutch 34 into its coupling position may 1n essence be
omitted; instead, starting from FIG. 4, hydraulic pressure 1s
applied only to second pressure chamber 82 1n order to close
second clutch 36 and thus to immediately achieve a positive
locking connection between first component 28 and housing
18. Consequently, the positive locking may be achieved
particularly quickly, which leads to time savings, in particu-
lar 1n the stopped state of a drivetrain.

FIGS. 7 through 9 show a third embodiment of torque
transmission device 2, which corresponds substantially with
the embodiment according to FIGS. 4 though 6, so that
subsequently only the differences shall be addressed; 1den-
tical reference numbers are used for 1dentical or similar parts
and the previous description correspondingly generally
applies.

Whereas 1n the second embodiment, first pressure cham-
ber 80 1s delimited by cylinder 60 and housing 18, and
second pressure chamber 82 i1s delimited exclusively by
cylinder 60, a more compact design 1n the area of actuating
pistons 76, 78 may be achieved in the third embodiment. As
1s clear 1 FIG. 7, first pressure chamber 80 1s delimited at
least partially by second actuating piston 78, 1n this case
inwardly in radial direction 10 and laterally in axial direction
6. It may also be stated that first actuating piston 76 1s
arranged 1n a recess, extending in an annular shape or in
circumierential direction 12, 14, 1n second actuating piston
78, or that first pressure chamber 80 1s designed 1n such a
recess.

To close first clutch 34, the hydraulic pressure 1s initially
increased in first pressure chamber 80 (FIG. 8). Subse-
quently, the hydraulic pressure 1s increased 1n second pres-
sure chamber 82 1n order to transition second clutch 36 into
its coupling position according to FIG. 9. Subsequently or
parallel to this, the hydraulic pressure may be reduced again
in first pressure chamber 80. In a closed second clutch 36
according to FIG. 9, the hydraulic pressure 1n first pressure
chamber 80 may also be completely released, since a posi-
tive locking 1s already achieved via second clutch 36.

To open both clutches 34, 36, the hydraulic pressure in
first pressure chamber 80 may be initially increased again,
whereas the hydraulic pressure 1s reduced 1n second pressure
chamber 82. Due to the increase of the hydraulic pressure
within first pressure chamber 80, a reset force 1s generated
acting on second actuating piston 78 in axial direction 6, so
that second actuating piston 78 1s forced back by this reset
force into 1ts initial position according to FIG. 7, whereas
first actuating piston 76 may re-close first clutch 34 or hold
it 1n the coupling position. To achieve a complete decoupling
of first component 28 and housing 18, the hydraulic pressure
need only be subsequently reduced 1n first pressure chamber
80, wherein reset elements, not depicted 1n greater detail, for
example, reset springs acting between {irst actuating piston
76 and housing 18, may aflect a displacement of {irst

actuating piston 76 into 1ts initial position according to FIG.
7

FIGS. 10 through 12 show a fourth embodiment of torque

transmission device 2, which corresponds substantially with
the embodiment according to FIGS. 7 though 9, so that
subsequently only the differences shall be addressed; 1den-
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tical reference numbers are used for 1dentical or similar parts
and the previous description correspondingly generally
applies.

In the fourth embodiment, the two actuating pistons 76,
78 have exchanged positions 1n contrast to the third embodi-
ment. Thus, second actuating piston 78 1s arranged in an
outer recess of first actuating piston 76 so that second
pressure chamber 82, assigned to second actuating piston 78,
1s delimited by first actuating piston 76 inwardly 1n radial
direction 10 and laterally 1 axial direction 6. Consequently,
in this embodiment, a reset force acting on first actuating
piston 76 1n axial direction 4 may be generated by means of
an increased hydraulic pressure within second pressure
chamber 82. Also 1n contrast to the third embodiment, 1n the
fourth embodiment according to FIGS. 10 through 12, the
previously mentioned relationship between the piston work-
ing surfaces 84, 86 1s again established, according to which
piston working surface 86 i1s designed as smaller than piston
working surface 84, particularly as the maintenance of the
coupling position of positive-locking second clutch 36
necessitates a lower actuating force. Otherwise, second
actuating piston 78 also interacts with coupling element 54,
which again 1s designed as one piece with second actuating
piston 78 and has the previously mentioned windows 92
through which actuating fingers 90 of first actuating piston
76 engage.

In the first, second, and fourth embodiments, coupling
clement 54 1s designed as one piece with second actuating
piston 78 or common actuating eclement 58. It should,
however, be noted that coupling element 54 may also be
designed in these embodiments as basically separate from
second actuating piston 78 or common actuating element 38.
In the third embodiment according to FIGS. 7 through 9,
coupling element 54 1s designed separately from second
actuating piston 78 or second actuating element 74 1n order
to stmplify assembly. Within the context of the assembly,
however, separate coupling element 54 may also be fixed on
second actuating element 74 after first actuating element 72
has been transitioned 1nto its set position.

In addition, 1n the previously described embodiments, a
reset device may be assigned to common actuating element
58 or to first actuating element 72 and/or second actuating
clement 74 for resetting the same, wherein the reset device
preferably has at least one elastic reset element, particularly
preferably a spring element. A depiction of the reset device
was omitted, however, for reasons of clarty.

REFERENCE SIGN LIST

2 Torque transmission device

4 Axial direction

6 Axial direction

8 Radial direction

10 Radial direction

12 Circumierential direction

14 Circumierential direction

16 Axis of rotation

18 Housing

20 Housing interior

22 Planetary gear train

24 Sun gear

26 Ring gear/Second component
28 Planet gear carrier/First component
30 Planet gear

32 Clutch device

34 First clutch

36 Second clutch
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38 Disk set

40 First disk

42 Second disk

44 First disk carrier

46 First rotary driving contour
48 Second disk carrier

50 Second rotary driving contour
52 End plate

54 Coupling element

56 Rotary driving contour

58 Common actuating element
60 Cylinder

62 Toothing
64 Toothing
66 Pressure chamber
68 Counter pressure chamber
70 Reset spring
72 First actuating element
74 Second actuating element
76 First actuating piston
78 Second actuating piston
80 First pressure chamber
82 Second pressure chamber
84 Piston working surface
86 Piston working surface
88 Rotary driving contour
90 Actuating finger
92 Windows
The 1nvention claimed 1s:
1. A torque transmission device (2) comprising a plan-
ctary gear train (22), which has a rotatable component (28),
a stationary housing (18), and a clutch device (32) for
selective coupling of the component (28) with the stationary
housing (18), characterized 1n that the clutch device (32) has
a Iriction-locking first clutch (34) and a positive-locking
second clutch (36), wherein the component (28) may be
coupled to the stationary housing (18) via the first clutch
(34) betore a coupling by means of the second clutch (36),
wherein the first and second clutches (34, 36) are actu-
atable via a common actuating element (58) or the first
clutch (34) 1s actuatable via a first actuating element
(72) and the second clutch (36) 1s actuatable via a
second actuating element (74), wherein the common
actuating clement (58) 1s designed as a hydraulically
drivable actuating piston or the first actuating element
(72) and the second actuating element (74) are designed
as hydraulically drivable actuating pistons (76, 78), and

wherein a {irst pressure chamber (80) 1s assigned to the
first actuating piston (76) and a second pressure cham-
ber (82) 1s assigned to the second actuating piston (78),
wherein the first pressure chamber (80) 1s delimited at
least partially by the second actuating piston (78) and
a reset force may be generated on the second actuating
piston (78) by means of a hydraulic pressure within the
first pressure chamber (80), or the second pressure
chamber (82) 1s at least partially delimited by the first
actuating piston (76) and a reset force on the first
actuating piston (76) may be generated by means of a
hydraulic pressure within the second pressure chamber
(82).

2. The torque transmission device (2) according to claim
1, characterized 1n that the first clutch (34) and the second
clutch (36) are independently or interdependently actu-
atable.

3. The torque transmission device (2) according to claim
1, characterized 1n that the first actuating piston (76) and the
second actuating piston (78) are arranged radially nested,
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and/or aligned flush with one another 1n axial direction (4,
6), and/or the first actuating piston (76) and/or the second
actuating piston (78) 1s designed as an annular piston.

4. The torque transmission device (2) according to claim
1, characterized in that a reset device 1s assigned to the
common actuating element (58) or the first actuating ele-
ment (72) and/or the second actuating element (74) to reset
the same, wherein the reset device has at least one elastic
reset element.

5. The torque transmission device (2) according to claim
4, characterized 1n that the at least one elastic reset element
1s a spring element.

6. The torque transmission device (2) according to claim
1, characterized in that the first clutch (34) 1s a disk clutch
comprising a disk set (38), a first disk carrier (44) 1is
connected rotationally fixedly to the component (28), and a
second disk carrier (48) 1s connected rotationally fixedly to
the housing (18), wherein the first disk carrier (44) has a first
rotary spline (46) for first disks (40) of the disk set (38) and
the second disk carrier (48) has a second rotary spline (50)
for second disks (42) of the disk set (38).

7. The torque transmission device (2) according to claim
6, characterized 1n that the second clutch (36) has a movable
coupling element (34) which may be brought into rotary
driving engagement with the first or the second rotary spline
(46; 50), and, 1s permanently 1n rotary driving engagement
with the second or first rotary spline (50; 46), or 1s designed
as one piece with the second actuating element (74) or the
common actuating element (58).

8. The torque transmission device (2) according to claim
7, characterized in that the coupling element (54) 1s arranged
between the first actuating element (72) and the disk set (38),
wherein the first actuating element (72) extends to the disk
set (38) through at least one window (92) in the coupling
clement (54), and the first actuating element (72) has mul-
tiple actuating fingers (90) extending through the at least one
window (92) in the coupling element (34).

9. The torque transmission device (2) according to claim
7, characterized in that the coupling element (34) 1s con-
nected rotationally fixedly to the second actuating element
(74) or to the common actuating element (58).

10. The torque transmission device (2) according to claim
9, characterized 1n that the component (28) 1s coupled to the
housing (18) via the coupling element (34) and the second
or the common actuating element (74, 58).

11. The torque transmission device (2) according to claim
1, characterized 1n that the planetary gear train (22) has a sun
gear (24), a ring gear (26), and a planet gear carrier (28) with
at least one planet gear (30) which 1s 1n rotary driving
engagement with the sun gear (24) and the ring gear (26),
wherein the sun gear (24), the ring gear (26), or the planet
gear carrier (28) forms the component (28).

12. The torque transmission device (2) according to claim
11, characterized in that a second component (26) 1s rota-
tionally fixedly to the housing (18), wherein the second
component (26) 1s formed by the ring gear (26).

13. The torque transmission device (2) according to claim
1, characterized in that the first actuating piston (76) has a
piston working surface (84), on which hydraulic pressure
may be applied, which 1s designed to be larger than a piston
working surface (86) of the second actuating piston (78), on
which hydraulic pressure may be applied.

14. A torque transmission device (2) comprising a plan-
ctary gear train (22), which has a rotatable component (28),
a stationary housing (18), and a clutch device (32) for
selective coupling of the component (28) with the stationary
housing (18), characterized 1n that the clutch device (32) has
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a Iriction-locking first clutch (34) and a positive-locking
second clutch (36), wherein the component (28) may be
coupled to the stationary housing (18) via the first clutch
(34) before a coupling by means of the second clutch (36),
wherein the first clutch (34) 1s a disk clutch comprising a
disk set (38), a first disk carrier (44) 1s connected
rotationally fixedly to the component (28), and a sec-

ond disk carrier (48) 1s connected rotationally fixedly to

the housing (18), wherein the first disk carrier (44) has
a first rotary spline (46) for first disks (40) of the disk
set (38) and the second disk carrier (48) has a second
rotary spline (50) for second disks (42) of the disk set
(38), and
wherein the second clutch (36) has a movable coupling
clement (54) which may be brought 1nto rotary driving
engagement with the first or the second rotary spline
(46; 50), and, 1s permanently 1n rotary driving engage-
ment with the second or first rotary spline (50; 46), or
1s designed as one piece with the second actuating
clement (74) or the common actuating element (58).
15. The torque transmission device (2) according to claim
14, characterized in that the coupling element (34) 1s
arranged between the first actuating element (72) and the
disk set (38), wherein the first actuating element (72)
extends to the disk set (38) through at least one window (92)
in the coupling element (54), and the first actuating element
(72) has multiple actuating fingers (90) extending through
the at least one window (92) 1n the coupling element (54).
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16. The torque transmission device (2) according to claim
14, characterized in that the coupling element (54) 1s con-
nected rotationally fixedly to the second actuating element
(74) or to the common actuating element (58).

17. The torque transmaission device (2) according to claim
16, characterized 1n that the component (28) 1s coupled to
the housing (18) via the coupling element (54) and the
second or the common actuating element (74, 58).

18. A torque transmission device (2) comprising a plan-
ctary gear train (22), which has a rotatable component (28),
a stationary housing (18), and a clutch device (32) for
selective coupling of the component (28) with the stationary
housing (18), characterized 1n that the clutch device (32) has
a Iriction-locking first clutch (34) and a positive-locking
second clutch (36), wherein the component (28) may be
coupled to the stationary housing (18) via the first clutch
(34) betfore a coupling by means of the second clutch (36),

wherein the planetary gear train (22) has a sun gear (24),

a ring gear (26), and a planet gear carrier (28) with at
least one planet gear (30) which 1s 1n rotary driving
engagement with the sun gear (24) and the ring gear
(26), wherein the sun gear (24), the ring gear (26), or
the planet gear carrier (28) forms the component (28),
and

wherein a second component (26) 1s rotationally fixedly to

the housing (18), wherein the second component (26) 1s
formed by the ring gear (26).
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